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^Horizontal Transporting System" 


The invention relates to a press line or multi-stage 
press \ror large components, having a transporting 
apparatus for transporting workpieces, according to the 
preamble \f Claim 1 
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Prlspr Art 


In ^ press, press line or multi-stage press for large 
components, transfer apparatuses are provided for 
transporting workpieces into the processing stages. 
Earlier\ transporting systems provided 

cam-drive\controlled longitudinal and lifting 
movements, \and possibly transverse movements of the 
transport ing\ apparatuses, which were derived from the 
main drive $f a press and were thus forcibly 
synchronized with the ram movement (EP 0 210 745, 
Figure 4) . Ifi recent systems according to 
EP 0 672 480 Bl or\ EP 0 '693 334 Al, the transporting 
operation between individual processing stations takes 
place individually \ by individual transporting 
apparatuses, which allow, in particular, a universal 
capacity for movement ory the workpiece transportation 
between individual processing stages . By means of such 
a drive, which is fully independent of the central 
drive of the press, or tranfeportion of the workpiece 
with any desired degrees of freedom, it is possible to 
optimize the transporting operation of the workpiece in 
particular in relatively large pr^ss installations. For 


# 


this purpose, 
EP 0 693 NJ34. 


you are 
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referred 



to EP 0 672 480 or 


DE 4 309 661 Al has disclosed a transporting apparatus 
5 in which there are provided carrying rails which are 
mounted in height -adjustable slides in the longitudinal 
extent over the entire press length, above the 
component -transporting plane. These carrying rails 
serve .for mounting purposes and as a track for 

10 transporting carriages which each have dedicated drive 
systems which are independent of one another. The 
respective transporting carriages may be displaced 
separately with a number of degrees of freedom. Mounts 
for crossmembers are integrated in the transporting 

15 carriages. The crossmembers are provided with retaining 
elements, such as suckers, tongs or magnets, for 
accommodating workpieces and transporting purposes. The 
crossmembers are usually each retained and moved by two 
lateral transporting carriages. The transporting system 

2 0 disclosed is thus one in which transporting carriages 

with a dedicated drive can be displaced independently 
of one another on common horizontally arranged carrying 
rails. The masses which are to be moved are relatively 
large since, rather than being stationary, the drives 
25 are displaced along as well. 

DE 199 11 759, which was not published before the 
priority date, discloses a transfer system for 
component transportation comprising a number of 

3 0 transporting systems which are arranged vertically on 

the press uprights between the forming stages. Each of 
these transporting systems has a dedicated drive 
system. 

35 It is proposed in the above document for two drives to 
be configured, by regulation of rotational speeds and 
direction of rotation in relation to one another, such 
that a pivoting or transporting arm in operative 
connection therewith can execute any desired traveling 
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curves in one plane. The disadvantage with the proposed 
system and the exemplary embodiments is the restriction 
to vertical attachment. 


5 Object 



Advantage of the Invention 


Taking the prior art as departure point, the object of 
the invention is to propose a highly flexible low-mass 
transporting system for forming machines which allows 
optimum adaptation of the movement sequences required 
by the component geometry and ensures this 
functionality in the case of horizontal attachment. 


This dhn ect is achieved, taking a transporting system 
15 according^/ £>o the preamble of Claim 1 as departure 
point, >^b^tWe characterizing features of Claim 1. 
Advantageous^ and expedient developments of the 
transporting Wstem are specified in the subclaims. 
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The invention is based on the idea of further 
developing the drive system described in DE 199 11 769 
such that horizontal attachment is also made possible. 
This horizontal attachment is necessary, for example, 
when, on account of the geometry of the workpieces, the 
transporting step is of such a magnitude that a 
vertical transporting system renders an increase in the 
press height necessary. A stationary attachment of 2 
drives ensures the considerable reduction in the masses 
involved in the transportation. These drives can be 
regulated independently of one another in terms of 
rotational speed and direction of rotation. In 
operative connection with movement- transmission means, 
the movements are combined and it is possible to 
execute any programmable traveling curve in one plane. 


Pinions and racks may preferably 
movement- transmission means. 


be used 


as 


• ... • 

In contrast to a vertical attachment, the 
workpiece -bearing crossmember is fastened not on a 
pivoting lever but on an arm, slide or lifting column 
which executes a linear movement. The system comprises 
5 transporting carriages which each have dedicated drive 
systems and guides. The number of transporting 
carriages depends on the number of forming stages of 
the press. In this case, it is also possible for the 
blank feeder which is necessary upstream of the first 
10 forming stage likewise to be designed with this drive 
system. 

In order to realize the independent routes of the 
individual transporting carriages, the drive systems 
15 are offset in relation to one another transversely to 
the component -transporting direction. 

Further possible movements can be achieved by using 
drives for achieving pivoting movements of the 
crossmembers and thus for changing the position of the 
workpieces. For a sufficient clearance during die 
changeover, the entire transporting system, or the 
individual parts thereof, may be of height -displaceable 
design. The same apparatus may also be used to bring 
the transfer system to an optimum height in relation to 
the respective die set. 

A considerable advantage of the transporting system 
proposed is the straightforward adaptation to the 
30 necessary transporting or step lengths even with a wide 
variety of different presses for large components. The 
adaptation to the required transporting step can take 
place just by a change in length of guide rails and 
movement -transmission means. By virtue of the design 
3 5 outlay being reduced as well, this system is thus a 
cost-effective modular system. Each transporting unit 
can be operated in a temporally optimum fashion in 
dependence on the respective ram or interfering-edge 
position in order to achieve high cycle speeds with 
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short transporting times. It is likewise advantageous 
that each system can travel with dedicated step lengths 
and speeds, i.e. the acceleration values can be 
selected in dependence on the rigidity of the 
respective workpiece. 


fin 


The stationary attachment of the drive motors is also 
favorable; this reduction in the moving masses makes 
possible a very dynamic transporting system with low 
10 power consumption. It is also favorable that the power 
supply is arranged in a stationary manner, which, by 
dispensing with moving lines, increases the function 
reliability. 

15 FurtherNadvantages of the drive system are described in 
the inventor's DE 199 11 796, to which, in order to 
avoid repetition, you are expressly referred. 

Additional details and advantages of the invention can 
20 be gathered from the following description of a basic 
illustration and exemplary embodiments: 


In tK^ figures: 


25 Figure 1 


30 


shows a view of part of a multi-stage press 
for large components with a horizontal 
transfer system, 


Figure 2 sn^ws a drive of the transfer system as a 
basioy diagram with a table of movements, 


Figure 3 shows a front view of the transfer system 
with 2 forming stages of the press, 


35 Figure 4 shows a plan view of Figure 3, 


Figure 5 


shows a sectional illustration of a drive of 
the transfer system, and 
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Figure 6 shows a view of part of a multi-stage press 
for large components ' with a vertical 
transfer-system drive. 

'^^T^j^^S Description of an Exemplary Embodiment 

Figure 1 illustrates processing or forming stages of a 
multi-stage press 1 for large components. The transfer 
system 2 according to the invention extends over the 
10 entire press length, as seen in the transporting 
direction. The drive and guides are installed in a 
horizontal arrangement with fastening points on press 
uprights 3. An adjusting apparatus 4 for the central or 
groupwise displacement of the transfer system 2 in the 
□ 15 vertical direction is also located here. This function 

C\ rciay be necessary for die changeover, for avoiding a 

N collision between the die 5 and the transfer system 2. 

^ This is thus purely a set-up axis. A height adjustment 

uj of the transfer system 2 is possible as a further 

20 set-up function. Different transporting positions can 
H be seen in the illustration. While, in the forming 

H stage 6.1, workpiece removal by transfer system 2.1 is 

%t taking place, the transfer system 2.2 is in the parked 

Cl position alongside the forming stage 6.2. The transfer 

^ 25 system 2.3 is located in the forming stage 6.3 in the 

middle of a transporting function with the component 
mount pivoted. The different positions of the rams 7 
can also clearly be seen, i.e., on account of the 
flexibility of the transfer systems 2.1 - 2.3, the 
30 press can be operated with phase-offset rams. The 
maximum loading to which the press is subjected by the 
deformation forces is thus considerably reduced, as is 
thus the torque on the drive shaft . 

V^fifdl 35 The schematic illustration in Figure 2 shows the drive 
/ concept ok a transporting system. Drives Al, A2 set 

gearwheels 8V 9 in rotation or keep them in the rest 
position. Thesevgearwheels 8, 9 act on racks 10, 11 and 
thus affect the\ horizontal position thereof. At the 


same tifoe, the racks 10, 11 are in operative connection 
with theVjearwheel 12. Rack 13' is driven by a gearwheel 
12 and executes a vertical movement. The actual mount 
and retaining means for the workpiece transport ion are 
fastened at Vhe point of articulation 14 of the rack 
13, as will \ be described in more detail in the 
following figures. In the arrangement proposed, it is 
thus possible, by regulating the drives Al, A2 , for the 
point of articulation 14 to reach any desired point in 
10 an X-Y co-ordinate\system with its traveling curve. 

Table 15 shows the possible movements with identical 
rotational speeds for Al and A2 and with one drive at a 
standstill in each case. The illustration does not 
15 contain the large number of variants which may also 
additionally be achieved by different rotational speeds 
for Al and A2 . 

The arrows illustrated in the table under A1/A2 show 
20 the direction of rotation of the drives in each case. X 
and Y are the axes of a planar co-ordinate system and 
the arrows indicate the movement direction in 
dependence on Al and A2 . By combining the movements, it 
is thus possible to advance up to any point of the 
25 planar co-ordinate system. 

^h]^~~l B Y of example, the table 15 shows, with identical 

/ rotational speed and direction of rotation of the 

drives A1/A2, a purely vertical (Y-) movement of the 
30 point of articulation 14 and thus a lifting or lowering 
movement or\the transporting system. A combination of 
movements taftes place by way of different rotational 
speeds [sic] of A1/A2, to the extreme case where one 
drive does not Execute any rotational movement, as can 
35 be seen from theYLast 4 schematic illustrations. 


GearwheelsVand racks are illustrated by way of example 
in Figure 2v as movement- transmission means, but the 
task is also Nfulf illed by other drive components, such 
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as separately driven toothed belts with toothed-belt 
Pi 

Details of the transfer system are illustrated in 
5 Figure 3. The stationary drives 16, 17 produce the 
movement of transfer system 2.1. Drive 16 is connected 
to gearwheel 18, which acts on the horizontally 
moveable rack 19. Drive 17 brings about, via a 
gearwheel 20, the horizontal movement of the rack 21. 

10 The racks 19, 21 are in operative connection with 
gearwheel 22, 23, which drives the rack 24. The 
construction and functioning of the rack 24 are 
comparable with a lifting column. The transfer system 
is of comparable construction to a cross-slide in terms 

15 of the movement plane, i.e. it is mounted such that it 
can be moved in 2 planes. By virtue of this 
construction, it is possible to realize the movement 
sequences which are described in more detail in Figure 
2. For accommodating the workpieces, use is made of the 

20 crossmember 25, which is fitted transversely to the 
transporting apparatus and is provided with 
component -retaining means. For accommodating and 
driving the crossmember 2 5 on both sides, it is also 
possible for the transfer system 2.1 to be attached 

25 mirror- invert edly on the opposite press side. 

If a\ change in position is necessary for removing a 
workprtece or setting it down, crossbar or crossmember 
25 may \>e of pivotable design. Crossmember 25 can be 

3 0 pivoted about the pivot axis 2 7 and by the angle 28 by 
means of A drive 26. Without the [sic] an intermediate 
set-down location or orientating station is necessary, 
the transfer \system proposed travels the entire route 
from, for exanjple, forming stage 6.1 to forming stage 

35 6.2 and the wqrkpiece can be positioned correctly in 


The transfer system 2.2, the movement sequence of which 
is fully independent of transfer system 2.1, is of the 
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same design. The same drive parts are designated with 
index 1. To aid clarity, an illustration of the dies 
and workpieces has been dispensed with. The central 
adjusting and lifting apparatus 4 is not illustrated 
5 either. 

Figure 4 shows a plan view of Figure 3 , in which rack 
19 is not illustrated. As an essential design feature, 
it can be seen that the respective drive elements of 

10 the transfer systems 2.1 and 2.2 are offset spatially. 
This arrangement ensures a collision- free movement 
sequence. The gearwheel 20, which is connected to the 
drive 17, thus has a longer hub than the analogous 
gearwheel 2 0.1. The gearwheel 20 drives the rack 21, 

15 which thus drives gearwheel 22. The rotational movement 
of gearwheel 22 is transmitted to the rack 24, via the 
common shaft 38, by the gearwheel 23. 

To aid ^understanding of the movement sequence, you are 
referred >again to Figure 2. Also illustrated in Figure 
4 are the\yertical linear guide 29 and the coupling 
system 3 0 f ob: the crossmember 25. 

Figure 5 shows the adjusting and lifting apparatus 4 
25 and a detail of the transporting system 2 in a 
sectional illustration. The adjusting and lifting 
apparatus 4 has the function, on the one hand, of 
regulating the transporting system 2 to an optimum 
transporting height in relation to the die and, on the 
3 0 other hand, of moving the transporting system 2 
vertically upward in order to avoid interfering edges 
during die changeover. This function can be carried out 
optionally for the entire transporting system 2 or just 
for individual transporting systems 2.1 - 2.n. 


35 


An embodiment with the possibility of individual 
adjustment is shown by way of example. Drive 31 drives, 
by way of example, a spindle -nut system 32 and this 
results in a change in position of the construction 
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angle 33 in the vertical direction. The transporting 
system 2 is mounted on the angle 33 in a horizontal 
arrangement, and the linear guide 34 which is necessary 
for the overall height adjustment is fitted vertically. 
5 In an embodiment with central adjustment, a 
universal- joint shaft, which is connected to the 
central drive, would be provided instead of drive 31. 

Of the transporting system 2.2, the following are 
10 illustrated: 

drive 16.1 with gearwheel 18.1, which drives rack 19.1, 
which is guided in horizontal linear guides 35. The 
movement of the rack 19.1 drives gearwheel 22.1, which 

15 is connected to gearwheel 23.1 by a common shaft 38. 
The rack driven by the gearwheel 23.1 is designated 
24.1. The movement -executing slide 36 is mounted in a 
moveable manner in the horizontal linear guides 3 7 and 
the vertical linear guides 29. Fastened at the bottom 

2 0 end of the slide 36 is drive 26, which can be pivoted 
about pivot axis 2 7 [lacuna] crossmember 25, as is 
described in Figure 3 . 

It ca^i be seen, in particular, in Figure 5 the [sic] , 
25 despite, the large number of degrees of freedom, a very 
good desyign solution for the exemplary embodiment has 
been founoL Of particular note here is the compact and 
rigid design, which has additionally been achieved with 
low moving \masses, as a result of which the power 
30 consumption o^ the drives is also reduced. 

A further illustration, according to Figure 6, shows an 
alternative embodiment of the transporting system 2. 

35 The stationary drives 39, 40 are arranged on the press 
upright 3. Drive 39 drives rack 42 via gearwheel 41, 
and drive 40 drives rack 44 via gearwheel 43. Racks 42, 
44 are in operative connection with gearwheel 45, which 
is connected to gearwheel 46 by a common shaft 47. 
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Gearwheel 4 6 drives rack 48, as a result of which the 
transporting system 2 is driven in a manner which has 
already been described in detail. A toothed belt 49 
with deflecting rollers 50, as further drive means, is 
5 novel here. Said toothed belt 4 9 is firmly connected, 
on the one hand, to vertical slide 51 at the fastening 
point 52 and, on the other hand, to the horizontal 
slide 53 at fastening point 54. If, then, a horizontal 
-movement of the basic carrier 55 is initiated via the 

10 drives 39, 40 and the following gear chain, then, on 
account of the fixed points 52, 54, the toothed belt 49 
executes a type of rolling movement, as a result of 
which the horizontal slide 53 likewise executes via 
fixed point 54, the horizontal movement of the toothed 

15 belt 49. This combination of movements results in an 
approximately double speed of the horizontal slide 53 
in relation to the basic carrier 55. Crossmember 25 
with the component -retaining means is coupled to 
horizontal slide 53. The crossmember 25 thus travels 

20 from forming stage 6.1 to forming stage 6.2, in any 
desired curve in the plane, during component 
transportation. By way of example, component removal 
takes place in forming stage 6.1, while the component 
is set down in forming stage 6.2. During the forming 

25 operation, the horizontal slide 53, with crossmember 
25, is located in the parked position in the region of 
the upright . 

For reliable guidance and mounting, linear guides 56 
30 are fastened on the horizontal slide 53 and guide rails 
57 are fastened on the basic carrier 55. 

In the same way, vertical slide 51 is also mounted in 
linear guide 58 and guide rails 59, which are fastened 
35 on the upright 3. 


A possibility of pivoting by the pivoting angle 28 
about the axis of rotation 27 may, as is described in 
Figure 3, likewise be provided. 
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The indention is not restricted to the exemplary 
embodiments which has been described and illustrated- It 
also coversVall expert configurations within the scope 
of the applicable Claim 1. Thus, as an alternative to 
the gearwheel /^ack drives, it is also possible to use 
spindle drives possibly with a step-down gear mechanism 
or toothed belts with toothed-belt pulleys. 




List 

of Designations: 


1 

Multi-stage press for large components 


2 

Transporting system 

5 

3 

Press upright 


4 

Adjusting and lifting apparatus 


5 

Die 


6 

Forming stage 


7 

Ram 

10 

8 

Gearwheel 


9 

Gearwheel 


10 

Rack 


11 

Rack 


12 

Gearwheel 

15 

13 

Rack 


14 

Point of articulation of workpiece- retaining means 


15 

Table of movements 


16 

Drive 


17 

Drive 

20 

18 

Gearwheel 


19 

Rack 


20 

Gearwheel 


21 

Rack 


22 

Gearwheel 

25 

23 

Gearwheel 


24 

Rack 


25 

Crossmember 


26 

Drive 


27 

Pivot axis 

30 

28 

Pivoting angle 


29 

Linear guide (vertical) 


30 

Coupling 


31 

Drive 


32 

Spindle system 

35 

33 

Construction angle 


34 

Linear guide (vertical) 


35 

Linear guide (horizontal) 


36 

Slide 


37 

Linear guide (horizontal) 



38 

Shaft 

39 

Drive 

40 

Drive 

41 

Gearwheel 

42 

Rack 

43 

Gearwheel 

44 

Rack 

45 

Gearwheel 

46 

Gearwheel 

47 

Shaft 

48 

Rack 

49 

Toothed belt 

50 

Deflecting rollers 

51 

Vertical slide 

52 

Fixed point 

53 

Horizontal slide 

54 

Fixed point 

54 

[sic] Basic carrier 

56 

Linear guide 

57 

Guide rails 

58 

Linear guide 

59 

Guide rail 


